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CLAIMS 



[Claim(s)] 

[Claim 1] The microcontroller characterized by having a code generating means to generate the 
specific instruction code to which the value of the program counter of CPU which are a mode 
detection means to detect elimination of a flash memory or the shift to a write mode, and the 
activation means of the control program stored in said flash memory at the time of the shift to 
said mode is not changed, and to output to this CPU. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a microcontroller, especially the microcontroller 
which carried the flash memory. If data-hold, and proper data elimination and proper rewriting 
over a long period of time are possible, for example, it uses for the device for control program 
storing of a microcontroller, a flash memory simplifies boot processing, and a system startup can 
be brought forward, or it is sufficient for it in slight height, and it can carry out version up and 
exchange ease of a program. However, when an elimination cycle uses for the device for control 
program storing of a microcontroller long (it is "second" order to the nano order of SRAM) 
especially fairly, it is indispensable to the cure against access of CPU in an elimination cycle 
(Central Processing Unit). In order that the flash memory in an elimination cycle may not receive 
external access, it cannot pass a control code to CPU but is from normal actuation not being 
expectable (CPU hangs-up). 
[0002] 

[Description of the Prior Art] Drawing 2 is the important section block diagram of the 
conventional microcontroller which carried the flash memory. Although the control program 
required for actuation of CPU2 is stored in the flash memory 1, CPU2 accesses a flash memory 
1 through a bus 3 and a control section 4, a required control code is fetched and necessary 
processing is performed, the inside of the elimination cycle of a flash memory 1 accesses main 
memory 5. That is, if the control code is copied to main memory 5 from the flash memory 1, a 
control code required for CPU also in an elimination cycle can be passed, and a hang-up will not 
be caused. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in this conventional microcontroller, 
in pressing the capacity of main memory, copy processing of a control code and access place 
modification processing of CPU needed to be performed, and there was a trouble that a program 
size increased so much. Then, this invention aims at aiming at the cure against CPU access in a 
flash memory elimination cycle with an easy device. 
[0004] 

[Means for Solving the Problem] Invention concerning claim 1 is characterized by having a code 
generating means to generate the specific instruction code to which the value of the program 
counter of CPU which are a mode detection means to detect elimination of a flash memory or 
the shift to a write mode, and the activation means of the control program stored in said flash 
memory at the time of the shift to said mode is not changed, and to output to this CPU. 
[0005] In invention concerning claim 1, while a flash memory shifts to elimination or a write 
mode, the specific instruction codes (for example, HOLD instruction etc.) to which the value of a 
program counter is not changed continue being outputted to CPU. Therefore, the internal state 
of CPU is held and a hang-up is not caused. 
[0006] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. Drawin g 1 is drawing showing one example of the microcontroller concerning this 
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invention. For 10, as for a bus and 12, in drawing 1 , CPU and 1 1 are [ a control section (it is also 
called a flash memory interface) and 13 ] flash memories. 

[0007] Here, a flash memory 13 has the "washout mode" which consists of four sequences of 
"program verification", a "program", "IRESU", and "IRESU verification." That is, in washout 
mode, after investigating the storage cell of a program state ("0" write-in condition) by program 
verification, writing "0" in the storage cell of a non-program state and making all storage cells 
into a program state, "1" is written in all storage cells by IRESU (data elimination), and a series 
of actuation of checking whether finally performed IRESU verification and it has been eliminated 
correctly is performed. When writing in new data, a write mode is performed after this washout 
mode. These actuation may be named generically and it may be called a "automatic program." 
[0008] Generally, it is detectable by carrying out the monitor of the specific signal automatic 
program execution / un-performing. [ of a flash memory ] The "Ready/Busy signal" of 
illustration is the signal. When this signal is active, it is during automatic program execution, and 
when inactive, it does not automatic program perform, the interior of a control section 1 2 the 
point of this example controls of operation [ of a flash memory 13 / at large ] — a Ready/Busy 
signal — being active (namely, automatic program execution of a flash memory) — when 1 st 
function 12a for detecting and AKUTIBU of this signal are detected, it is in the point equipped 
with 2nd function 12b for generating "specific instruction code" and outputting to a bus 1 1. 
[0009] Here, in short, specific instruction code is instruction code to which the value of the 
program counter of CPU 10 is not changed, and although it changes also with architecture of 
CPU 10, typically, they are codes, such as a HOLD instruction. Therefore, 1st function 12a is 
equivalent to the "mode detection means" indicated by claim 1, and 2nd function 12b is 
equivalent to the "code generating means" indicated by claim 1. 

[0010] In such a configuration, since access of a flash memory 13 is permitted when a 
Ready/Busy signal is inactive (i.e., when the flash memory 1 3 is not performing the automatic 
program), for example, as broken-line (b) in drawing shows, control data is read from a flash 
memory 13, and CPU 10 is passed through a bus 1 1. 

[001 1] On the other hand, although read-out of the control data from a flash memory 13 
becomes impossible since access of a flash memory 13 is forbidden when a Ready/Busy signal is 
active (i.e., when a flash memory 13 is performing an automatic program), since specific 
instruction code is outputted on a bus 1 1 (broken-line (**) reference), as for CPU 10, this 
specific instruction code will be performed in this example. 

[0012] Therefore, according to this example, AKUTIBU of a Ready/Busy signal is detected and 
exceptional effectiveness is acquired only with this easy device of answering actively and 
outputting specific instruction code by the inside of the automatic program execution of a flash 
memory 13, on the stability of system behavior that the internal state of CPU 10 is held as it is, 
and a hang-up can be avoided certainly. 

[0013] In addition, in this example, although 1st function 12a and 2nd function 12b are prepared 
in the interior of a control section 1 2, it does not restrict to this. You may make it another 
circuit and may prepare in the interior of CPU 10. 
[0014] 

[Effect of the Invention] According to this invention, the cure against CPU access in a flash 
memory elimination cycle can be aimed at with an easy device, and the useful technique which 
causes neither capacity pressure of main memory nor the increment in a program size can be 
realized. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to a microcontroller, especially the microcontroller 
which carried the flash memory. If data-hold, and proper data elimination and proper rewriting 
over a long period of time are possible, for example, it uses for the device for control program 
storing of a microcontroller, a flash memory simplifies boot processing, and a system startup can 
be brought forward, or it is sufficient for it in slight height, and it can carry out version up and 
exchange ease of a program. However, when an elimination cycle uses for the device for control 
program storing of a microcontroller long (it is "second" order to the nano order of SRAM) 
especially fairly, it is indispensable to the cure against access of CPU in an elimination cycle 
(Central Processing Unit). In order that the flash memory in an elimination cycle may not receive 
external access, it cannot pass a control code to CPU but is from normal actuation not being 
expectable (CPU hangs-up). 
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PRIOR ART 



[Description of the Prior Art] Drawing 2 is the important section block diagram of the 
conventional microcontroller which carried the flash memory. Although the control program 
required for actuation of CPU2 is stored in the flash memory 1, CPU2 accesses a flash memory 
1 through a bus 3 and a control section 4, a required control code is fetched and necessary 
processing is performed, the inside of the elimination cycle of a flash memory 1 accesses main 
memory 5. That is, if the control code is copied to main memory 5 from the flash memory 1 , a 
control code required for CPU also in an elimination cycle can be passed, and a hang-up will not 
be caused. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the cure against CPU access in a flash 
memory elimination cycle can be aimed at with an easy device, and the useful technique which 
causes neither capacity pressure of main memory nor the increment in a program size can be 
realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if it is in this conventional microcontroller, 
in pressing the capacity of main memory, copy processing of a control code and access place 
modification processing of CPU needed to be performed, and there was a trouble that a program 
size increased so much. Then, this invention aims at aiming at the cure against CPU access in a 
flash memory elimination cycle with an easy device. 
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MEANS 



[Means for Solving the Problem] Invention concerning claim 1 is characterized by having a code 
generating means to generate the specific instruction code to which the value of the program 
counter of CPU which are a mode detection means to detect elimination of a flash memory or 
the shift to a write mode, and the activation means of the control program stored in said flash 
memory at the time of the shift to said mode is not changed, and to output to this CPU. 
[0005] In invention concerning claim 1, while a flash memory shifts to elimination or a write 
mode, the specific instruction codes (for example, HOLD instruction etc.) to which the value of a 
program counter is not changed continue being outputted to CPU. Therefore, the internal state 
of CPU is held and a hang-up is not caused. 
[0006] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. Drawin g 1 is drawing showing one example of the microcontroller concerning this 
invention. For 10, as for a bus and 12, in d rawing 1 , CPU and 11 are [ a control section (it is also 
called a flash memory interface) and 13 ] flash memories. 

[0007] Here, a flash memory 13 has the "washout mode" which consists of four sequences of 
"program verification", a "program", "IRESU", and "IRESU verification." That is, in washout 
mode, after investigating the storage cell of a program state ("0" write-in condition) by program 
verification, writing "0" in the storage cell of a non-program state and making all storage cells 
into a program state, "1" is written in all storage cells by IRESU (data elimination), and a series 
of actuation of checking whether finally performed IRESU verification and it has been eliminated 
correctly is performed. When writing in new data, a write mode is performed after this washout 
mode. These actuation may be named generically and it may be called a "automatic program." 
[0008] Generally, it is detectable by carrying out the monitor of the specific signal automatic 
program execution / un-performing. [ of a flash memory ] The "Ready/Busy signal" of 
illustration is the signal. When this signal is active, it is during automatic program execution, and 
when inactive, it does not automatic program perform, the interior of a control section 1 2 the 
point of this example controls of operation [ of a flash memory 1 3 / at large ] — a Ready/Busy 
signal — being active (namely, automatic program execution of a flash memory) — when 1st 
function 12a for detecting and AKUTIBU of this signal are detected, it is in the point equipped 
with 2nd function 12b for generating "specific instruction code" and outputting to a bus 11. 
[0009] Here, in short, specific instruction code is instruction code to which the value of the 
program counter of CPU 10 is not changed, and although it changes also with architecture of 
CPU10, typically, they are codes, such as a HOLD instruction. Therefore, 1st function 12a is 
equivalent to the "mode detection means" indicated by claim 1, and 2nd function 12b is 
equivalent to the "code generating means" indicated by claim 1 . 

[0010] In such a configuration, since access of a flash memory 13 is permitted when a 
Ready/Busy signal is inactive (i.e., when the flash memory 1 3 is not performing the automatic 
program), for example, as broken-line (b) in drawing shows, control data is read from a flash 
memory 13, and CPU10 is passed through a bus 11. 

[001 1] On the other hand, although read-out of the control data from a flash memory 13 
becomes impossible since access of a flash memory 13 is forbidden when a Ready/Busy signal is 
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active (i.e., when a flash memory 13 is performing an automatic program), since specific 
instruction code is outputted on a bus 11 (broken-line (**) reference), as for CPU 10, this 
specific instruction code will be performed in this example. 

[0012] Therefore, according to this example, AKUTIBU of a Ready/Busy signal is detected and 
exceptional effectiveness is acquired only with this easy device of answering actively and 
outputting specific instruction code by the inside of the automatic program execution of a flash 
memory 13, on the stability of system behavior that the internal state of CPU 10 is held as it is, 
and a hang-up can be avoided certainly. 

[0013] In addition, in this example, although 1st function 12a and 2nd function 12b are prepared 
in the interior of a control section 1 2, it does not restrict to this. You may make it another 
circuit and may prepare in the interior of CPU 10. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] It is the outline block diagram of one example. 

[Drawin g 2] It is the outline block diagram of the conventional example. 

[Description of Notations] 

10:CPU 

1 2a: The 1 st function (mode detection means) 
12b: The 2nd function (code generating means) 
1 3: Flash memory 
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